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NEDED 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM,  MASSACHUSETTS  02154 


JUN  2  1  1979 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  am  forwarding  to  you  a  copy  of  the  North  Stamford  Reservoir  Dam  Phase 
I  Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Stamford  Water  Company,  103  Summer  Street,  Stamford,  Connecticut 
06901. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely  yours 


Incl 

As  stated 


0HN  P.  CHANDLER 

Lionel,  Corps  of  Engineers 

Jtvision  Engineer 
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North  Stamford  Reservoir  Dam 
Stamford 

Fairfield  County,  Connecticut 
Rippowam  River 
25  October  1978 


BRIEF  ASSESSMENT 

North  Stamford  Reservoir  Dam  is  a  concrete  masonry  gravity  dam  350  ft. 
long,  with  a  maximum  height  of  40  ft.  An  earth  fill  covers  the  down¬ 
stream  slope  of  the  dam.  To  the  right  of  the  concrete  dam  there  is  an 
earth  dike  embankment  437  ft.  long  with  a  maximum  height  of  24  ft.  The 
spillway  at  the  right  abutment  has  an  ungated  ogee  crest  280  ft.  long 
with  provision  for  flashboards.  The  dam  is  operated  as  a  water  supply 
facility  for  the  City  of  Stamford. 

Maximum  storage  capacity  of  the  reservoir  to  top  of  dike  is  about 
2,330  acre-feet  and  the  drainage  area  is  23.2  square  miles.  The  reser¬ 
voir  is  about  6,500  ft.  long  with  a  surface  of  111  acres  at  spillway 
crest  elevation.  Based  on  both  height  and  capacity  criteria,  the  dam 
is  classified  as  intermediate  in  size.  Because  of  the  threat  to  life 
and  property  which  would  result  from  the  dam  being  breached,  there  be¬ 
ing  many  homes,  commercial  establishments  and  the  Merritt  Parkway  down¬ 
stream,  it  has  been  classified  as  having  a  high  hazard  potential. 

Based  on  intermediate  size  and  high  hazard,  the  test  flood  is  the 
full  PMF . 

There  is  some  seepage  through  the  rock  in  the  spillway  outlet  channel. 
Brush  and  several  trees  are  growing  on  the  earth  dike.  The  concrete  on 
the  spillway  abutment  and  center  walls  is  spalling,  and  there  are  minor 
seeps  at  construction  joints  in  the  spillway  overflow  weir.  The  con¬ 
crete  dam,  earth  dike  and  spillway  are  all  judged  to  be  in  generally 
good  condition. 


The  test  flood  inflow  is  23,700  cfs.  Of  the  test  flood  outflow  of 
23,800  cfs,  17,900  cfs  would  be  discharged  by  the  spillway, 
providing  that  the  flashboards  were  not  installed;  4,800  cfs  would 
flow  over  the  gravity  dam  and  1,000  cfs  would  flow  over  the  dike. 

The  gravity  dam  would  be  overtopped  by  2.8  ft.  and  the  dike  by 
0.8  ft.  The  facility  could  handle  38  percent  of  the  test  flood 
without  any  overtopping,  with  a  6,900  cfs.  spillway  discharge. 

Within  two  years  after  receipt  of  this  Phase  I  Inspection  Report, 
the  owner,  the  Stamford  Water  Company,  should  retain  the  services 
of  a  registered  professional  engineer  to  make  further  investigations, 
and  should  implement  the  results.  These  investigations  should 
cover  the  potential  overtopping  of  the  dam  and  dike,  and  the  present 
utilization  of  flashboards  on  the  spillway  crest,  and  the  stability 
of  the  gravity  dam. 

The  owner  should  also  implement  the  following  measures:  (1)  control 
growth  on  the  earth  dike  and  in  the  spillway  discharge  channel;  (2) 
monitor  seepage  in  the  spillway  outlet  channel;  (3)  repair  spalled 
concrete  on  the  spillway  abutment  and  center  dividing  walls;  (4)  in¬ 
stitute  procedures  for  a  biennial  periodic  technical  inspection;  and 
(5)  develop  a  formal  surveillance  and  warning  plan. 


This  Phase  I  Inspection  Report  on  North  Stamford  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgment  end  practice,  and  is  hereby 
submitted  for  approval. 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M.^TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


'JOSEPH  il  FINEGAN,  JR.,  CHJUrVaN 
Gfrief,  Reservoir  Control  Cerfwr 
“Water  Control  Branch 
Engineering  Division 


■V 


AP  PRO YAL  RECOMMENDED : 


.10E  B.  FRYAR  ' 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected . 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity 
of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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NORTH  STAMFORD  RESERVOIR  DAM 


Overview  from  left  abutment:  gravity  section  foreground,  spillways 
right  background. 


Overview  from  right  abutment:  new  spillway  foreground,  gravity  section 
left  background. 


PHASE  I  INSPECTION  REPORT 


NORTH  STAMFORD  RESERVOIR  DAM  CT  00048 
SECTION  1  -  PROJECT  INFORMATION 


1.1  General 


a.  Authoricy 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  Che  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region.  Louis 
Berger  S>  Associates,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  was  issued  to  Louis  Berger  u  Associates,  Inc.  under 
a  letter  of  24  August  1978  from  Ralph  T.  Carver,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33-78-C-0371  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work.. 

b.  Purpose 

1.  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2.  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  Update,  verify  and  complete  the  National  Inventory  of 
Dams . 

1 . 2  Description  of  Project 
a.  Location 

North  Stamford  Dam  and  Reservoir  are  located  on  the 
Rippowam  River  in  the  City  of  Stamford,  Fairfield  County, 
in  southwestern  Connecticut.  The  dam  site  is  situated 
about  h  mile  north  of  the  Merritt  Parkway  Toll  Road 
(Route  15)  and  just  to  the  east  of  Route  137. 
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Description  of  Dam  and  Appurtenances 
1.  Dam  and  Dike 

North  Stamford  Dam  was  criminally  constructed  in 
1908  as  a  straight  concrete  masonry  gravity  dam, 
spanning  the  main  valley  of  the  Rippowam  River, 
with  a  length  of  about  350  ft.  The  top  of  the 
gravity  dam  is  at  elevation  200.*  The  dam  has  a  top 
width  of  9  ft.,  an  upstream  batter  of  %  in.  per  ft., 
and  a  downstream  batter  of  0.6  to  1.  A  3  ft.  deep  by 
5  ft.  wide  cutoff  under  the  dam  is  indicated  on  the 
original  drawings  at  about  mid-point  of  the  base  width 
(Appendix  B).  No  grouting,  drainage  or  ocher  foundation 
treatment  is  indicated.  The  height  of  the  dam  above 
river  level  is  about  90  ft. 

On  the  right  abutment  to  the  right  of  the  main 
gravity  section,  the  dam  is  continued  as  an  earth 
dike  embankment  with  a  central  concrete  core  wail. 

The  dike  at  its  junction  with  the  gravity  dam  is 
about  14  ft.  high,  reducing  to  about  a  9  ft.  height 
some  150  ft.  to  the  right,  and  then  increasing  to 
about  a  24  ft.  height  at  its  extreme  right,  where 
it  adjoins  the  spillwav.  The  dike  is  curved  in 
plan,  its  total  length  measuring  about  437  ft. 

The  dike  embankment  has  its  crest  at  elevation  202, 

2  ft.  above  the  top  of  the  gravity  dam.  The  dike 
embankment  has  a  12  ft.  top  width  and  2  to  1  upstream 
and  downstream  slopes.  The  upstream  slope  is  paved 
with  12  in.  riprap:  the  downstream  slope  is  sodded. 

The  core  wall  extends  from  2  ft.  below  the  top  of 
the  dike  (top  of  core  wall  El.  200)  to  depths  of 
up  to  26  ft.,  presumably  to  the  level  of  firm 
bedrock.  The  concrete  core  wall  has  a  4  ft.  top 
width,  a  '<  in.  per  ft.  upstream  batter  and  a 
0.4  to  1  downstream  batter.  The  embankment  upstream 
from  the  core  wall  is  indicated  to  be  selected  rolled 
embankment.  That  downstream  from  the  core  wall 
was  not  compacted  by  roller. 

Along  the  full  face  of  the  concrete  gravity  section, 

an  earth  fill  now  covers  all  but  about  the  top 

10  ft.  of  the  downstream  slope  of  the  dam.  This 

fill  extends  outwards  from  the  concrete  dam  as  a 

berm  about  10  ft.  wide,  and  then  on  a  downward 

slope  estimated  at  about  2  to  1.  Since  this  fill 

is  not  shown  on  the  original  drawings,  the  construction 

^Project  datum  is  about  5  ft.  below  MSL 


was  probably  done  at  a  later  date,  presumably 
because  of  questionable  stability  of  the  original 
gravity  dam  and  as  a  means  of  increasing  the 
sliding  and  overturning  safety  factors  of  the 
structure. 

Spillway 

The  spillway,  as  originally  constructed  in  1908, 
is  located  at  a  saddle  about  650  ft.  to  the  right 
of  the  main  river  channel  and  immediately  beyond 
the  right  end  of  the  dike  section.  The  150  ft. 
long  spillway  crest  is  an  ogee-shaped  concrete 
gravity  overflow  section  about  23  ft.  high,  with  a 
curved  downstream  apron  shaped  to  discharge  releases 
horizontally  into  an  unlined  converging  channel. 

The  spillway  channel  is  excavated  for  the  most  part 
in  bedrock,  and  the  ogee  overflow  is  founded  on 
bedrock.  Cutoff  walls  3  ft.  deep  were  excavated 
in  bedrock  at  both  the  upstream  and  downstream 
toes  of  the  overflow  section.  The  crest  of  the 
spillway  ogee  dam  is  at  elevation  196.0. 

As  originally  constructed,  a  dike  section  with 
core  wall,  similar  to  that  for  the  main  dike, 
extended  from  the  right  end  of  the  150  ft.  long 
spillway  to  contact  the  elevation  202  contour 
about  140  ft.  to  the  right.  In  1960,  in  order  to 
provide  additional  spillway  capacity,  this  right 
closure  dike  was  modified  and  converted  to  an 
ogee  overflow,  adding  about  130  ft.  of  spillway  length. 
The  dike  fill  was  removed  and  the  concrete  core 
wall  was  cut  down  and  capped  with  an  ogee-shaped 
overflow  section,  with  its  crest  at  elevation  196.0. 

At  the  time  of  this  modification,  pipe  inserts  were 
installed  into  the  crests  of  both  the  old  and  new 
spillways, for  the  purpose  of  anchoring  12  in.  high 
flashboards  on  top  of  the  crest.  A  side  channel 
outlet  was  excavated  to  bedrock  downstream  from 
the  new  ogee  overflow,  to  direct  outflows  into  the 
downstream  channel  of  the  original  spillway. 

Outlets 

Outlet  pipes  are  carried  through  the  concrete 
gravity  dam  as  supply  lines  to  the  pumping  station 
and  for  releases  from  the  reservoir.  Controls  for 
these  pipes  are  located  in  an  outlet  gate  house  at 
the  upstream  face  of  the  dam,  positioned  about 

3 


! 


60  ft.  left  of  the  right  end  of  the  dam.  Two 
30  in.  pipes  are  carried  to  the  pumping  plant 
downstream  from  the  dam,  regulated  by  30  in.  dia. 
gate  valves  near  the  bottom  of  the  gate  house  well. 

A  36  in.  dia.  outlet  bypass  pipe  leads  from  the 
reservoir  to  an  outlet  channel  downstream  from  the 
dam.  This  is  a  low  level  reservoir  outlet,  with 
invert  at  about  elevation  160,  controlled  by  a 
30  in.  dia.  gate  valve  in  the  bottom  of  the  gate 
house  well. 

A  high  level  intake  was  later  added  to  the  facility, 
which  draws  water  from  near  the  top  of  the  reservoir 
through  a  long  flume  hung  from  the  upstream  face 
of  the  gravity  dam.  The  flume  leads  to  a  36  in.  dia. 
intake  pipe  through  the  left  abutment.  This  pipe  feeds 
a  micro-filter  installed  in  a  filter  house  high  on  the 
left  abutment.  A  blowoff  valve  from  the  36  in.  dia. 
pipe  leads  to  the  small  outlet  canal  below  the  dam. 

Size  Classification 

North  Stamford  Dam  is  about  40  ft.  high  above 
downstream  river  level,  impounding  a  storage  of 
1,570  acre-ft.  to  spillway  crest  level  and  a 
maximum  of  about  2,330  acre-ft.  to  the  top  of 
the  earth  dike.  In  accordance  with  both  the  height 
and  capacity  criteria  given  in  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  project  falls  into 
the  intermediate  category  and  therefore  is  classified 
accordingly. 

Hazard  Criteria 

A  breach  failure  of  North  Stamford  Dam  would  release 
water  down  the  Rippowam  River,  which  traverses 
through  major  populated  areas  of  Stamford.  There 
are  as  many  as  20  homes  near  river  level  along  the 
river  about  h  mile  below  the  dam,  a  major  interchange 
of  the  Merritt  Parkway  is  located  about  1  mile 
downstream,  and  there  are  many  homes  and  commercial 
establishments  along  the  river  reach  south  of  the 
Parkway.  The  North  Stamford  Reservoir  Dam  has  there¬ 
fore  been  classified  as  having  a  high  hazard  potential 
in  accordance  with  the  Recommended  Guidelines  for 
the  Safety  Inspection  of  Dams. 
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e.  Ownership 

North  Stamford  Reservoir  Dam  is  owned  by  Stamford  Water 
Company. 

f.  Operator 

Mr.  Glenn  Thornhill 
Chief  Engineer 
Stamford  Water  Company 
103  Summer  Street 
Stamford,  CT  06901 

Telephone:  (203)  324-3163 

g.  Purpose  of  Dam 

The  dam  impounds  a  reservoir  used  as  a  source  of  municipal 
water  supply  for  the  City  of  Stamford. 

h.  Design  and  Construction  History 

Information  obtained  from  the  files  of  the  State  Depart¬ 
ment  of  Environmental  Protection,  Water  Resources  Division, 
and  from  Stamford  Water  Company,  indicates  that  the  dam, 
then  known  as  Mill  River  Reservoir  Dam,  was  built  about 
1908.  The  design  by  Albert  E.  Hill,  Consulting  Engineer, 
of  New  Haven,  CT,  included  a  concrete  gravity  dam  330  ft. 
long  at  Che  left  abutment,  an  earth  embankment  with  concrete 
core  wall  437  ft.  long,  a  concrete  gravity  ogee  spillway 
150  ft.  long,  and  an  earth  embankment  section  with  concrete 
core  wall  140  ft.  long  at  the  right  abutment.  The  top 
of  the  concrete  dam  was  4  ft.  above  the  spillway  crest 
and  the  top  of  the  embankment  sections  were  6  ft.  above  it. 

During  the  storm  of  October  15-17,  1955,  the  outflow 
exceeded  the  spillway  capacity  and  the  concrete  dam 
was  overtopped  by  1\  in.  Subsequent  studies  by  Clarence 
Blair  Associates,  Inc.,  Civil  Engineers,  of  New  Haven,  CT, 
resulted  in  a  recommendation  to  extend  the  spillway 
an  additional  126  ft.  towards  the  right  abutment. 
Construction  was  carried  out  in  1961;  the  State’s 
Certificate  of  Approval  dated  October  2,  1961,  notes 
that,  due  to  the  omission  of  two  2  ft.  piers,  the 
effective  length  of  the  spillway  addition  is  130  ft., 
giving  a  total  spillway  crest  length  of  280  ft. 

12  in.  high  flashboards  were  also  installed  on  the 
crest  of  the  spillway  at  that  time. 
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i.  Normal  Operational  Procedure 


There  are  no  formal  operational  procedures.  According 
to  the  Chief  Engineer,  the  reservoir  is  normally  kept 
as  full  as  possible.  The  12  in.  high  flashboards  are 
installed  in  May  and  removed  in  October  each  year. 

If  a  storm  is  anticipated,  the  reservoir  is  drawn  down 
as  much  as  4  ft.  below  normal  (to  elevation  192). 

The  30  in.  dia.  blowoff  gate  is  used  for  this  evacuation. 

1. 3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area  above  the  North  Stamford  Reservoir  is 
about  23.2  square  miles,  being  about  11  miles  long  and 
an  average  of  about  2  miles  wide.  The  area  has  a 
maximum  width  of  about  4  miles  at  its  mid-length. 

Above  North  Stamford  Reservoir  Dam  and  below  Laurel 
Reservoir  Dam,  located  about  2.8  miles  upstream,  the 
sub-drainage  area  on  the  Rippowam  River  is  about 
9  square  miles;  above  Laurel  Dam  and  below  Mill  River 
and  Trinity  Dams,  which  are  about  3.6  miles  farther 
upstream,  the  sub-drainage  area  on  the  Mill  River  is 
about  9.5  square  miles;  above  Trinity  Dam,  the  sub¬ 
drainage  area  is  0.62  square  miles;  above  Mill  River  Dam 
on  the  Mill  River  the  sub-drainage  area  is  4.07  square 
miles.  A  sketch  of  the  area  showing  the  location  of 
reservoirs  and  streams  is  illustrated  on  Sheet  D-l , 
Appendix  D. 

The  topography  of  the  drainage  areas  are  generally 
wooded,  rolling  terrain  with  occasional  small  pondages 
and  swampy  areas  along  the  stream  courses.  The  rim 
of  the  basin  rises  from  between  150  to  200  ft.  above  the 
stream  valley.  The  longest  water  course  upstream 
from  North  Stamford  Dam  measures  about  13.3  miles, 
with  an  average  slope  of  about  40  ft.  per  mile. 

No  major  developments  are  contained  within  the  drainage 
area,  but  the  terrain  is  moderately  dotted  with  homes 
and  small  communities. 
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Discharge  at  Damsite 

1.  Outlet  Works  Conduit 

The  36  in.  dia.  low-level  outlet  pipe  has  its  invert  at 
about  elevation  160,  providing  a  head  of  about  36  ft. 
with  reservoir  at  spillway  crest  level.  The  discharge 
at  this  head  is  estimated  to  be  about  195  cfs.  At  this 
discharge,  reservoir  evacuation  would  be  at  the  rate 
of  about  16  acre-ft.  per  hour.  At  spillway  crest  level, 
it  would  require  about  6.5  hours  to  lower  the  level  of 
the  reservoir  1  ft.,  not  considering  inflow  in  the 
interim.  As  indicated  on  Sheet  D-2,  to  evacuate  the 
reservoir  to  Elevation  165,  considering  no  inflow  in 
the  interim,  would  entail  a  period  of  about  4.9  days. 

With  an  average  inflow  of  about  10  cfs.  into  the  reservoir 
during  the  interim,  a  period  of  about  5.2  days  would  be 
needed  for  this  evacuation.  Evacuation  of  the  reservoir 
in  case  of  a  flood  would  therefore  be  practically 
impossible. 

An  outlet  discharge  curve  is  shown  on  Sheet  D-2, 

Appendix  D. 

2.  Maximum  Known  Flood  at  Damsite 

During  the  storm  of  October  15-17,  1955,  the  runoff 
exceeded  the  spillway  capacity,  and  water  2 \  in.  deep 
flowed  over  the  top  of  the  main  dam.  The  flashboards 
were  not  installed  on  the  spillway.  The  estimated 
discharge  over  the  dam  and  spillway  was  4,400  cfs. 

Neither  the  inflow  into  North  Stamford  Reservoir 
nor  the  state  of  outflows  at  the  upstream  reservoirs 
were  determined. 

3.  Spillway  Capacities 

A  spillway  discharge  curve  has  been  prepared  for 
the  spillways  as  they  presently  exist.  A  discharge 
curve  for  outflows  through  the  spillways  and  over 
the  dam  and  dike  are  shown  on  Figure  1,  Sheet  D-3, 

Appendix  D.  Computations  are  shown  on  Sheet  D-4. 

Pertinent  discharges  are  as  follows: 


a. 

Spillway  capacity  at  top  of  concrete 
dam  El.  200  - 

7,350 

cfs 

b. 

Spillway  capacity  at  top  of  earth 
dike  El.  202  - 

14,600 

cfs 

c . 

Spillway  capacity  at  test  flood 
surcharge  El.  202.7  - 

17,500 

cfs 

d. 

Total  Project  Discharge  at  Test 

Flood  Surcharge  El.  202.7  - 

23,000 

cfs 
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4.  Flashboarded  Spillway  Capacity 


With  the  intent  of  increasing  the  reservoir  yield 
by  capturing  and  storing  runoffs  above  spillway 
crest  level,  12  in.  high  flashboards  are  installed 
on  the  spillway  crest  each  spring  and  removed  in 
the  fall.  The  flashboards  are  held  in  place  by 
pipe  standards  inserted  in  holes  in  the  crest. 

With  the  flashboards  in  place,  the  capacity  of 
Che  spillway  is  accordingly  reduced.  A  discharge 
curve  for  the  spillway  with  12  in.  flashboards 
installed  is  shown  on  Figure  1,  Sheet  D-3.  It 
will  be  noted  that,  with  the  reservoir  level  at 
the  cop  of  the  gravity  dam,  elevation  200,  the 
spillway  discharge  will  be  about  4,800  cfs,  or 
65  percent  of  that  for  the  unobstructed  crest. 

With  the  reservoir  at  the  top  of  the  earth  dike, 
elevation  202,  the  spillway  discharge  will  be 
about  10,400  cfs.  or  70  percent  of  that  of  an 
unobstructed  crest. 

c.  Elevations  (Ft.  above  project  datum,  which  is  3.84  ft. 

above  MSL  datum) 

1.  Streambed  at  centerline  of  dam  -  160 

2.  Maximum  cailwater  -  Not  computed 

3.  Upstream  invert  of  low-level  outlet  pipe  -  160 

4.  Recreation  pool  -  Not  applicable 

5.  Full  flood  control  pool  -  Not  applicable 

6.  Ungated  spillway  crest  -  196 

7.  Top  of  spillway  flashboards  -  197 

8.  Top  of  concrete  gravity  dam  -  200 

9.  Top  of  earth  dike  -  202 

10.  Top  of  dike  core  wall  -  200 

11.  Test  flood  design  surcharge  -  202.7 

d.  Reservoir 

1.  Length  of  maximum  pool  -  6,600  ft. 

2.  Length  of  recreation  pool  -  Not  applicable 

3.  Length  of  flood  control  pool  -  Not  applicable 

e.  Storage  (acre-ft.) 

1.  Recreation  pool  -  Not  applicable 

2.  Flood  control  pool  -  Not  applicable 

3.  Spillway  crest  pool  El.  196  -  1,571 

4.  Top  of  concrete  dam  El.  200  -  2,060 

5.  Test  flood  pool  El.  202.7  -  2,436 
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Reservoir  Surface  (acres) 


1.  Recreation  pool  -  Not  applicable 

2.  Flood  control  pool  -  Not  applicable 

3.  Spillway  crest  El.  196  -  111 

4.  Top  of  concrete  dam  El.  200  -  132 

5.  Test  flood  pool  El.  202.7  -  147 

Dam 

1.  Type  -  Concrete  masonry  gravity 

2.  Length  -  350  ft. 

3.  Height  -  40  ft. 

4.  Top  width  -  9  ft. 

5.  Side  slopes  -  Upstream  batter  1  in.  per  ft. 

Downstream  batter  0.6  in.  per  ft. 

6.  Zoning  -  Not  applicable 

7.  Impervious  core  -  Not  applicable 

8.  Cutoff  -  3  ft.  deep  by  5  ft.  wide  at  center  of  base 

9.  Grout  curtain  -  None 

10.  Other  -  Dam  presumed  to  be  founded  on  sound  rock 


Dike 


1.  Type  -  Earth  embankment  with  concrete  core  wall 

2.  Length  -  437  ft. 

3.  Height  -  14  ft.  at  gravity  dam  abutment;  9  ft.  at 

center  length;  24  ft.  at  spillway  abutment 

4.  Top  width  -  12  ft. 

5.  Side  slopes  -  2  horizontal  to  1  vertical 

upstream  and  downstream 

6.  Zoning  -  Compacted  fill  upstream  from  center  core  wall 

uncompacted  fill  downstream  from  center  core 
wall 

7.  Impervious  core  -  Concrete  core  wall  at  center  of  dike 

extending  from  2  ft.  below  top  of  dike  to 
bedrock 

8.  Cutoff  -  Center  core  wall 

9.  Grout  curtain  -  None 

10.  Other  -  Nil 

Diversion  and  Regulating  Tunnel  -  None 
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i.  Spillway 


1.  Type  -  Concrete  ogee  overflow  crest 

2.  Length  of  weir  -  280  ft. 

3.  Crest  elevation  -  196 

4.  Gates  -  None,  but  provision  for  12  in.  flashboards 

5.  Upstream  channel  -  Natural  saddle  with  low  point  at 

approx,  elevation  180.  Diversion 
channel  during  original  construction 
was  excavated  through  saddle  approx. 
30  ft.  wide  to  elevation  175. 

Approach  to  extended  crest,  where  it 
was  higher,  was  excavated  to 
elevation  194. 

6.  Downstream  channel  -  Converging  channel  below  original 

spillway  excavated  to  rock  at 
approx,  elevation  175.  Downstream 
from  extended  crest,  a  side  channel 
directs  flows  into  the  original 
spillway  channel. 

7.  General  -  Nil 
Regulating  Outlets 


Invert  -  El.  160 
Size  -  36  in.  dia. 

Description  -  Cast  Iron  pipe  through  dam 
Control  Mechanism  -  24  in.  dia.  gate  valve  in  line 

in  wet  well  at  gatehouse,  with 
control  hoist 

Other  -  Nil 
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SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design 

The  dam  was  designed  by  Albert  E.  Hill,  Consulting  Engineer, 
New  Haven,  CT,  in  1908.  It  was  then  known  as  Mill  River 
Reservoir.  Copies  of  the  General  Plan,  Sections  and  Gatehouse 
drawings  are  included  in  Appendix  B. 

The  fill  at  the  downstream  face  of  the  gravity  dam  is  not 
shown  on  the  original  drawings.  It  was  presumably  added 
later,  on  the  basis  that  the  structural  stability  of  the  dam 
was  in  question,  and  for  the  purpose  of  adding  a  safety 
factor  against  sliding  and  overturning.  Mo  documentation 
of  design  considerations  toward  this  end  have  been  retrieved. 

The  spillway  proved  inadequate  to  pass  the  outflow  from  the 
October  15-17,  1955,  storm  and  the  dam  was  overtopped  by 
24  in.  A  130  ft.  long  spillway  extension  was  designed 
by  Clarence  Blair  Associates,  Inc.,  Civil  Engineers,  New 
Haven,  CT,  in  1960.  This  firm  also  designed  the  12  in. 
high  flashboard  installation  at  that  time.  Copies  of  the 
General  Plan,  Details,  "As  Built"  and  Flashboards  drawings 
are  included  in  Appendix  B. 

2.2  Construction 


North  .Stamford  Reservoir  Dam  is  said  to  have  been  constructed 
in  1908-09,  but  it  is  not  known  by  whom.  No  records  have 
been  found  showing  when  the  fill  modification  was  added  to 
the  downstream  face  of  the  gravity  dam.  The  130  ft.  extension 
of  the  spillway  to  the  west  of  the  original  150  ft.  spillway 
was  constructed  in  1960-61. 


2. 3  Operation 

The  facility  is  operated  as  a  water  storage  and  supply  reservoir 
by  Stamford  Water  Company.  There  are  no  formal  operating 
procedures . 


Evaluation 


a.  Availability 

The  lack,  of  in-depth  engineering  data  did  not  allow  for 
a  definitive  review.  Therefore,  the  adequacy  of  this 
dam  could  not  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  performance 
history  and  sound  engineering  judgment. 

b.  Adequacy 

The  lack  of  in-depch  data,  such  as  engineering  properties 
of  the  foundation  and  embankment  materials,  precludes 
any  definitive  review  and  assessment  of  the  adequacy  of 
this  dam. 


c.  Validity 

The  validity  of  the  engineering  data  acquired  covering 
the  dam  and  spillway  structures  is  considered  acceptable 
and  is  not  challenged. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

a.  General 

The  visual  inspection  of  North  Stamford  Reservoir  Dam 
took  place  on  25  October  1978.  At  that  time,  the 
reservoir  was  about  1  ft.  below  spillway  crest  level. 

The  drawings  show  that  the  gravity  dam,  dike  core  wall 
and  spillway  crest  are  all  carried  down  to  bedrock 
foundation.  This  bedrock  is  not  in  evidence  except 
at  the  spillway  channel  where  it  is  well  exposed  on  the 
right  abutment.  It  is  a  granitoid  gneiss,  essentially 
massive  and  unweathered.  There  is  a  .veil  developed 
high  angle  joint  system  in  the  rock  at  the  spillway, 
striking  more  or  less  perpendicular  to  the  spillway 
centerline.  Minor  seeps  were  noted  from  some  of  the 
vertical  joints  near  the  spillway  crest. 

b.  Concrete  Gravity  Dam 

The  main  concrete  gravity  dam  has  a  30  ft.  high  fill 
against  its  downstream  face  and  only  about  10  ft.  of 
the  dam  was  visible.  The  original  concrete  masonry 
facing  and  the  downstream  coping  at  the  top  of  the  dam 
have  been  resurfaced  with  gunite,  and  the  original 
condition  of  the  concrete  before  resurfacing  could  not 
be  determined.  From  all  appearances,  that  portion  of 
the  dam  which  was  visible  is  in  satisfactory  condition. 

The  earth  fill  on  the  downstream  face  of  the  dam 
appeared  in  excellent  condition,  with  no  evidence  of 
slope  movement,  boils,  drainage  or  seepage  (Appendix  C, 
Photo  Nos.  142).  As  noted  in  Section  1.2b,  it  is 
speculated  that  this  fill  was  added  to  shore  up  the 
dam  against  sliding  and  overturning  forces.  Although 
the  surface  of  the  fill  is  sodded  and  appears  quite 
stable,  it  is  not  believed  that  it  would  remain  stable 
in  the  event  of  an  overtopping  of  the  dam,  and  that  it 
would  be  easily  eroded  and  washed  away  by  any  appreciable 
volume  of  overtopping  flow.  Information  was  not  available 
whether  damage  was  sustained  to  this  fill  during  the 
1955  flood,  when  the  dam  was  overtopped  by  2%  in. 
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The  intake  flume,  which  leads  to  the  high  level  outlet 
pipe  to  the  microfilter  house  on  the  left  abutment, 
is  hung  along  the  upstream  face  of  the  concrete  dam  by 
steel  straps  connected  to  the  crest  of  the  dam. 

c.  Dike  Section 

The  earth  dike  on  the  right  abutment  appears  to  be  in 
good  condition.  The  upstream  slope  is  covered  with 
rock  riprap  generally  not  exceeding  12  in.  in  size. 

The  riprap  slope  appears  stable  and  in  good  condition. 
Several  trees  are  growing  on  the  upstream  slope,  two 
of  which  are  about  12  in.  in  diameter  (Appendix  C, 

Photo  Nos.  3  &  4) .  A  light  brush  growth  covers  the 
downstream  slope  and  grass  is  well  established 
on  both  the  crest  and  downstream  slope.  The  downstream 
slope  appears  stable  and  shows  no  evidence  of  seepage 
or  boils.  Since  this  dike  is  at  a  higher  level  on  the 
abutment  than  the  main  river  channel  to  the  left  and 
the  spillway  channel  to  the  right,  it  would  not  be 
expected  that  seeps  would  exit  along  its  toe. 

d.  Spillways 

The  concrete  in  the  ogee  overflow  sections  of  the  spillway 
is  in  generally  fair  to  good  condition,  with  some 
cracking  and  spalling  evident  in  the  old  spiliw.-y  section 
and  with  small  seeps  and  ef f lorescence  issuing  from 
some  of  the  joints  (Appendix  C,  Photo  Nos.  5,  6,  '  18). 
Spalling  has  occurred  at  the  top  and  along  the  base  of 
the  guide  wall  which  was  the  original  right  training 
wall  of  the  old  spillway  (Appendix  C,  Photo  No.  S). 

Some  minor  seepage  was  noted  below  the  concrete  ogee 
of  the  new  spillway  section,  emanating  from  the  nearly 
vertical  joints  in  the  bedrock.  Some  slight  seepage 
appeared  below  the  old  ogee  section  (Appendix  C, 

Photo  No.  9).  The  collective  seepage  was  in  evidence 
at  the  lower  end  of  the  spillway  outlet  channel  near 
the  bridge  about  200  ft.  downstream,  and  was  estimated 
to  be  between  40  and  60  gpm. 

The  outlet  channel  downstream  from  the  spillway  is 
either  excavated  or  scoured  to  exposed  bedrock 
(Appendix  C,  Photo  Nos.  11  &  12).  The  side  channel 
below  the  new  spillway  crest  is  excavated  to  bedrock 
and  low  concrete  walls  protect  the  slope  on  the 
lower  side  where  top  of  bedrock  was  at  a  low  Level. 

The  bridge  downstream  from  the  spillway  outlet  channel 
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has  about  a  40  ft.  wide  by  14  ft.  high  arched  waterway 
and  may  form  a  constriction  at  lower  flows  and  be 
overtopped  for  higher  flows,  to  produce  some  backwater 
effect;  however,  it  does  not  appear  that  such  backwater 
would  affect  flow  over  the  spillway  crest,  even  for  a 
major  flood  event. 

Although  no  flashboards  were  on  the  spillway  crest  at 
the  time  of  the  inspection,  insert  holes  were  visible 
along  the  crest,  spaced  at  about  6  ft.  centers.  A 
cable  was  strung  across  the  crest  between  walls, 
presumably  as  a  safety  precaution  for  workers  when  the 
flashboards  are  installed  or  removed.  No  operating 
bridge  deck  spans  the  spillway  crest,  and  there  is  no 
means  of  access  to  the  boards  except  along  the  crest. 

It  is  not  known  whether  the  flashboards  can  be  removed 
when  water  is  against  or  overtopping  them.  It  is  believed 
that,  in  the  event  the  boards  are  being  overtopped, 
there  would  be  no  practical  means  of  effecting  their 
removal  until  the  reservoir  receded  below  spillway 
crest  level. 

The  use  of  flashboards  on  the  spillway  crest  will 
considerably  reduce  the  ability  of  the  project  to 
handle  larger  magnitude  floods,  as  is  noted  in  Section 
1.3b.  Once  installed,  it  does  not  appear  that  they  could 
be  quickly  removed  in  anticipation  of  a  severe  storm. 
Sudden  removal  while  the  reservoir  level  was  near  their 
top  could  result  in  a  larger  flood  wave  downstream  than 
would  be  the  case  for  gradually  increasing  spills  over 
the  ungated  crest. 

e.  Reservoir  Area 

The  shoreline  upstream  from  the  dam  appears  to  be  stable 
on  both  left  and  right  abutments.  The  shoreline  along 
the  left  reservoir  bank  for  a  distance  of  approximately 
500  ft.  has  hand-placed  stone  protection.  The  right 
shoreline  appears  to  be  quite  stable  with  good  tree 
growth  and  no  evidence  of  slides  or  movements. 

No  homes  are  built  close  to  shoreline  at  this  reservoir 
and  there  are  no  constraints  on  reservoir  rise  within 
the  surcharge  storage  space.  Lakeside  Drive  traverses 
along  the  left  side  of  the  lower  portion  and  crosses 
over  at  about  mid-length  of  the  reservoir.  The  reservoir 
waterway  under  this  crossing  was  not  examined  to  determine 
whether  it  would  constrict  flow  through  the  pond  at 
high  inflows.  It  is  not  known  whether  this  roadway 
crossing  would  be  inundated  by  high  reservoir  levels. 


f.  Downstream  Channel 


The  wacerwav  under  Che  bridge  200  ft.  downstream  from 
the  spillway  has  an  opening  of  about  400  sq.  ft.,  with 
its  bottom  at  about  elevation  165  to  170.  Approximate 
computations  show  that  spillway  discharges  in  excess  of 
about  7,500  cfs  will  be  constricted  and  the  bridge  will 
be  overtopped.  It  is  not  expected  thac  backwater  be¬ 
cause  of  the  constriction  will  be  of  such  height  as  to 
drown  out  the  spillway  crest. 

If  the  bridge  is  overtopped,  several  adjacent  homes 
will  be  threatened.  About  mile  downstream  there  is 
a  housing  development  of  up  to  20  homes  which  appear 
to  be  within  the  flood  plain  for  high  outflows  from 
the  reservoir.  The  Merritt  Parkway  and  a  major 
interchange  are  close  to  river  level  about  1  mile 
below  the  dam.  The  Rippowam  River  crosses  under  the 
Merritt  Parkway  and  traverses  through  the  City  of  Stamford 
downstream. 

The  river  from  the  dam  to  the  vicinity  of  the  Merritt 
Parkway  is  confined  and  little  valley  storage  will  be 
available  at  river  stages  up  to  a  15  ft.  depth.  The 
river  valley  beyond  the  highway  opens  up  somewhat,  but 
valley  storage  does  not  appear  to  be  large.  It  is 
believed  that  a  flood  wave  owing  to  a  major  breach  at 
North  Stamford  Dam  would  persist,  with  but  little 
diminishing  discharge,  until  tidewater  level  is  reached. 

3.2  Evaluation 


The  visual  inspection  of  the  dam  and  its  appurtenant  structures 
revealed  sufficient  information  to  permit  an  assessment  to  be 
made  of  those  features  affecting  the  safety  and  stability  of 
the  structure.  The  North  Stamford  Reservoir  Dam  and  apourtenant 
works  are  judged  to  be  in  good  condition. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

The  Norch  Scamford  Reservoir  Dam  is  operated  by  personnel 
of  the  Stamford  Water  Company,  who  are  stationed  at  the 
filter  plant  immediately  below  the  dam.  Reservoir  operation 
entails  mainly  the  release  of  stored  water  from  the  reservoir 
as  water  suppLy  needs  warrant.  12  in.  high  flashboards  are 
fixed  to  the  spillway  in  May  and  removed  in  October  each 
year.  The  reservoir  is  normally  maintained  as  full  as  possible, 
but  is  said  to  be  drawn  down  as  much  as  4  ft.  below  normal 
storage  level  in  anticipation  of  a  storm,  by  using  the  30  in. 
dia.  blowoff  gate.  N'o  documented  operating  procedures  have 
been  prepared. 

4 . 2  Maintenance  of  Dam 

Periodic  maintenance  of  both  the  concrete  structures  and 
the  embankment  section  of  the  dam  is  carried  out  by  the 
Water  Company.  No  documented  maintenance  instructions 
have  been  prepared. 

4 . 3  Maintenance  of  Operating  Facilities 

All  gate  valves  are  said  to  be  serviceable  and  inspected 
regularly.  No  specific  maintenance  program  is  in  effect. 

4. 4  Warning  System 

No  warning  system  is  in  effect  at  this  dam. 

4 . 5  Evaluation 


The  North  Stamford  Reservoir  Dam  has  simple  operating  devices 
and  therefore  requires  no  detailed  operating  procedures. 

It  is  recommended,  however,  that  these  procedures  should  be 
formalized  and  put  into  writing.  Maintenance  involves  periodic 
growth  removal  from  the  dam,  repair  of  damaged  concrete 
structures,  and  surveillance  regarding  seeps,  slope  damage, 
animal  burrows,  etc.  A  formal  warning  and  emergency  evacuation 
system  should  be  developed. 
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SECTION  5  -  HYDRAULIC/ HYDROLOGIC 


5 . 1  Evaluation  of  Features 

a.  General 

The  drainage  area  above  North  Stamford  Reservoir  is 
about  23.2  square  miles.  As  noted  in  Section  1.3a, 
the  Mill  River  tributary  of  the  Rippowam  River 
upstream  from  North  Stamford  Reservoir  has  several  major 
dams  and  reservoir  storages  along  its  course,  which  will 
considerably  affect  the  runoff  characteristics  of  tne 
basin.  It  was  decided  that  the  configurations,  slopes 
and  runoff  influences  are  sufficiently  different  fc r 
the  various  sub-areas  of  the  tributaries  above  North 
Stamford  and  Laurel  Reservoir  to  warrant  a  more  detailed 
hydrologic  analysis  on  the  basis  of  each  impoundment  and 
associated  sub-basin  area. 

The  general  topographic  characteristic  of  the  basin  is 
best  described  as  rolling  terrain,  for  which  the  March 
1978  Preliminary  Guidance  Report  from  the  NED  gives  a 
suggested  CMS  value  for  a  23  square  mile  drainage  area 
of  about  1,400  CSM.  On  this  basis  the  inflow  into 
North  Stamford  Reservoir  would  approximate  31,500  cfs. 

The  more  detailed  analysis  discussed  below  was  undertaken 
to  verify  this  approximation  or  to  ascertain  an  inflow 
value  based  on  the  more  specific  basin  criteria. 

The  project  is  basically  a  low  surcharge  storage  -  high 
spillage  project.  Part  of  the  dam  is  a  concrete  gravity 
structure  and  part  is  an  earth  embankment  with  concrete 
core  wall. 

b.  Design  Data 

No  design  data  was  recovered  for  this  dam. 

c.  Experience  Data 

As  noted  in  Section  1.3b,  the  estimated  reservoir  outflow 
through  the  spillway  and  over  the  concrete  gravity  dam 
during  the  October  1955  storm  was  estimated  at  a, 400  cfs. 
No  estimate  of  the  reservoir  inflow  was  recorded. 


d.  Visual  Observations 


Vo  evidences  which  would  indicate  possible  high  flows 
through  the  reservoir  or  in  the  downstream  channel  have 
been  noted  or  recorded. 

e.  Test  Flood  Analysis 

1.  Drainage  Areas 

The  23.2  square  mile  basin  drainage  area  above  North 
Stamford  Reservoir  was  divided  into  four  sub-areas 
for  the  hydrologic  and  hydraulic  analysis.  A  flood 
hvdrograph  was  prepared  for  each  sub-area  and  flood 
routings  were  conducted  where  flows  passed  through 
the  reservoirs  sited  on  the  streams.  These  sub-areas, 
noting  locations,  drainage  area  size,  water  course 
length  and  river  slope,  and  the  sizes  of  the  impound¬ 
ments  are  delineated  and  tabulated  on  Sheet  D-l  in 
Appendix  D. 

2.  Reservoir  Areas  and  Capacities 

At  normal  storage  level.  North  Stamford  Reservoir 
impounds  about  1,570  acre-ft.  For  determining 
reservoir  surcharge  capacity,  planimetered  areas 
were  taken  from  contours  delineated  on  the  USGS 
2,000  ft.  per  in.  quadrangle  sheets.  Area  capacity 
curves  for  North  Stamford  Reservoir  are  shown  on 
Figure  2,  Sheet  D-5,  Appendix  D.  Computations  for 
area-capacities  are  shown  on  Sheet  D-6 . 

For  determining  surcharge  storages  at  the  upstream 
reservoirs  for  use  in  flood  routings,  areas  were 
similarly  planimetered  and  storages  computed. 

Laurel  Reservoir  areas  and  capacities  are  shown 
on  Sheets  D-6  and  D-7 ;  Trinitv  Reservoir  and  Mill 
River  areas  and  capacities  are  shown  on  Sheets  D-6 
and  D-8. 

3.  Outflow  Discharge  Capacities 

For  use  in  the  flood  routings  of  the  inflows  through 
the  various  impoundments,  discharges  were  computed 
through  the  spillways  and  over  the  tops  of  the  dams 
on  the  several  reservoirs  upstream.  These  are 
shown  for  Trinity  Dam  on  Sheet  D-4;  and  for  Laurel 
and  Mill  River  Dams  on  Sheet  D-9.  Spillway  and  cam 
overtopping  capacities  for  North  Stamford  Dam  are 
shown  on  Figure  1,  Sheets  D-3  and  D-4. 
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Norch  Stamford  Reservoir  Dam  is  about  AO  ft.  high  and 
impounds  about  2,300  acre-ft.  to  top  of  dam.  As 
noted  in  Section  1.2c,  it  is  therefore  categorized 
in  the  intermediate  classification.  As  noted  in 
Section  1.2d,  the  hazard  potential  is  classified  as 
high.  The  Recommended  Guidelines  for  Safety  Inspection 
of  Dams  requires  that  for  hydraulic  evaluation  the 
dam  adequacy  be  tested  for  a  full  PMF. 

Precipitation  Data 

Precipitation  data  was  obtained  from  Hydrometeorological 
Report  No.  33,  which  for  the  southwestern  Connecticut 
area  approximates  24.5  in.  of  6  hour  point  rainfall 
over  a  10  square  mile  area.  This  value  was  reduced 
by  9  percent  to  apply  to  a  23.2  square  mile  total  area, 
and  by  an  additional  19  percent  to  conform  to  the 
area  fit  reduction  criteria.  The  6  hour  rainfall  was 
distributed  into  ^  hour  incremental  periods  as 
suggested  in  COE  Publication  EC1110-2-1411 .  Infiltration 
losses  of  1  in.  during  the  first  hour  and  0.2  in. 
during  each  succeeding  hour  were  assumed.  The  net 
rainfall  excesses  for  developing  the  runoff  hydrographs 
are  shown  on  Sheet  D-10,  Appendix  D. 

Drainage  Basin  Criteria 

In  order  to  evaluate  the  sub-drainage  basin 
characteristics  for  lag  and  transport  times  needed 
to  develop  the  sub-basin  hydrographs  and  upstream 
reservoir  outflow  patterns,  a  river  profile  of  the 
streams  and  reservoirs  was  prepared  from  the  USGS 
quadrangle  sheets.  This  profile  is  shown  on  Fig.  3, 

Sheet  D-ll.  The  incremental  stream  lengths  for 
each  sub-drainage  basin  were  evaluated  for  time  of 
concentration,  lag  time,  and  resulting  flow  velocity. 

The  resulting  values  are  recorded  on  Sheet  D-12, 

Appendix  D.  Time-of-concentration  and  lag  times 
were  selected  so  as  to  produce  a  weighted  average 
equivalent  flow  velocity  within  the  various  sub-basin 
streams  of  about  0.75  ft.  per  second,  and  a  reservoir 
outflow  transport  velocity  between  reservoirs  of 
about  1.5  ft.  per  second. 


7.  Selected  Unitgraph 


The  unitgraph  used  for  developing  the  various 
suo-basin  inflow  hydrographs  is  the  curvilinear 
adaptation  of  a  triangular  unitgraph,  shaped  as 
described  in  Design  of  Small  Dams.  These 
unicgraphs  for  the  variously  adopted  time-to-peak 
values  selected  for  the  differing  sub-basins  are 
shown  on  sheets  D-13  and  D-14. 

8.  Runoff  Hydrographs  and  Flood  Routings 

Runoff  hvdrographs  were  prepared  for  each  of  the 
sub-areas  selected.  After  the  appropriate  routings 
through  Trinity,  Mill  River  and  Laurel  Reservoirs, 
the  runoff  hvdrographs  were  combined  to  form  the 
inflow  hydrograph  into  North  Stamford  Reservoir. 
This  inflow  hydrograph  was  then  routed  through 
North  Stamford  Reservoir  to  ascertain  reservoir 
outflows  and  surcharge  storage  encroachments. 

Printout  sheets  of  the  HEC-1  computer  solution 
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0.5  PMF  and 
in  Appendix 

0.35  PMF 

D. 

flood  events  are 

The  resul 

ts  of  these 

routings 

are  summarized 

below: 

Flood 

Magnitude 

Maximum 

Surcharge 

Elevation 

cfs 

■  Maximum 

1  Outflow 

l 

{  from 
i  Reservoir 
•  Cfs 

Maximum 

Max imum  Ou  t  f low 

Spillwav  over 

Outflow  *  Gravity  Pam 
cfs  cfs 

Maximum 

Outflow 

over 

Dike 

cfs 

Full  PMF 

I  202.80 

:  23,800 

17,900 

o 

ao 

t 

1 . 000 

0.5  PMF 

.  200.85 

.  11,000 

10,200 

800 

0.35  PMF 

:  199.80 

.  6,900 

6,900 

0 

For  the  full  PMF,  with  a  2.8  ft.  overtopping  of 
the  gravity  dam  (Elevation  200),  approximately 
2,500  acre-ft.  of  the  runoff  would  spill  over 
the  gravity  dam,  during  a  13-hour  period.  For 
the  0.5  PMF,  the  0.85  ft.  overtopping  would 
discharge  about  360  acre-ft.  during  a  5-hour 
period. 


*Assuming  flashboards  not  installed. 
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On  Fig.  4,  Sheet  D-15,  the  relationship  of  total 
outflow  discharge  to  the  percentage  of  the  PMF 
inflow  is  plotted.  It  is  indicated  that  a  0.38 
PMF  event  could  be  accommodated  before  the  gravity 
dam  would  be  overtopped. 

In  the  event  that  the  gravity  dam  and  earth  dike 

were  raised  to  about  elevation  204,  all  inflows 

for  floods  up  to  the  PMF  could  be  handled  through 

the  spillway,  with  no  threat  of  damage  to  the  facilities 

below  the  dam  or  to  an  overtopping  of  the  dam  or 

dike . 

Dam  Failure  Analysis 

1.  Breach  Failure  of  Gravity  Dam 

Since  an  overtopping  of  the  gravity  dam  could  wash 
away  the  fill  at  the  toe  of  the  dam,  its  resistance 
against  sliding  and  overturning  could  be  reduced 
and  a  failure  of  a  portion  of  this  dam  could  conceivably 
occur.  With  the  water  at  the  top  of  the  dam,  a  breach 
outflow  as  suggested  in  the  NED  March  1978  Guidance 
Report,  with  an  assumed  failure  width  of  about  100  ft., 
would  produce  a  flood  wave  of  about  42,500  cfs.  (See 
computations  on  Sheet  D-16).  The  spillway  discharge 
of  6,900  cfs.  added  to  the  breach  outflow  would  give 
a  discharge  downstream  of  about  49,400  cfs.  The 
stage-discharge  for  the  river  reach  immediately 
before  the  breach  shows  that  a  depth  of  less  than 
10  ft.  would  prevail  down  river  above  the  Merritt 
Parkway  crossing.  After  the  breach,  the  stage- 
discharge  for  a  flow  of  about  50,000  cfs.  shows  that 
this  depth  would  increase  to  more  than  25  ft.  At 
this  depth,  the  valley  storage  will  capture  about 
1,000  acre-ft.  of  the  outflow,  somewhat  diminishing 
the  flood  wave  downstream.  However,  more  than  20 
homes  and  several  commercial  establishments  are  well 
within  the  flood  plain  for  such  a  discharge. 

Delineated  on  Figure  4,  Sheet  D-17  (Quad  sheet 
graphic) ,  is  the  approximate  area  which  could  be 
flooded  by  a  breach  failure  of  the  concrete  dam. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 

The  field  investigations  of  the  earth  embankment  revealed 
no  significant  displacements  or  distress  which  would 
warrant  the  preparation  of  slope  stability  computations 
based  on  assumed  soil  properties  and  engineering  factors. 
Data  on  the  engineering  characteristics  of  the  embankment 
material  is  lacking.  Depth  of  cutoff  wall  is  not  known. 

The  placing  of  an  earthfill  at  the  toe  of  a  concrete 
gravity  dam  is  unusual.  This  points  to  the  premise 
that,  at  some  later  time  after  the  dam  was  constructed, 
the  fill  was  added  because  of  concern  about  stability 
of  the  dam.  No  engineering  data  has  been  recovered 
in  this  regard,  however,  and  it  is  not  known  with 
certainty  what  prompted  the  addition. 

The  downstream  fill  reduces  sliding  and  overturning 
forces  on  the  concrete  dam  and  ensures  a  higher 
factor  of  safety  for  Che  structure.  A  flow  of  any 
magnitude  over  the  dam  would  in  all  probability  wash 
out  most  of  the  earthfill  at  the  toe,  and  thereby 
threaten  the  stability  or  bring  about  the  failure  of 
the  structure. 

Specific  items  noted  during  the  investigation  which 
should  be  corrected  and/or  continually  observed  are  listed 
in  Section  7.3. 

b.  Design  and  Construction  Data 

No  plans  or  calculations  of  value  to  a  stability  assessment 
are  available  for  this  dam. 

c.  Operating  Records 

There  are  no  formal  operating  records  for  this  dam. 
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Post  Construction  Changes 


The  results  of  the  field  inspection  and  a  check  of  the 
available  records  produced  no  evidence  of  changes  which 
might  adversely  influence  stability  of  the  embankment. 
Lengthening  of  the  spillway  in  1961  increased  the 
hydraulic  capacity. 

Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  Mo.  1  and,  in  accordance 
with  recommended  Phase  I  guidelines,  does  not  warrant 
seismic  analyses. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 


a.  Condition 

On  the  basis  of  the  Phase  I  visual  examination,  the  North 
Stamford  Reservoir  Dam  appears  to  be  in  good  condition  and 
functioning  adequately.  The  deficiencies  indicate  that 
some  additional  routine  maintenance  is  desirable. 

b.  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a 
definitive  review.  Therefore,  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based  primarily  on 
visual  inspection,  past  performance  history  and  sound 
engineering  judgment. 

c.  Urgency 

The  recommendations  enumerated  below  should  be  implemented 
by  the  owner  within  two  years  after  receipt  of  the  Phase  I 
Inspection  Report.  The  remedial  measures  should  be 
implemented  within  one  year. 

d.  Need  for  Additional  Investigation 

The  visual  inspection  identified  a  number  of  potential 
problems.  Additional  investigations  are  required  as 
recommended  in  Para.  7.2. 

7 . 2  Recommendations 

It  is  recommended  that  the  owner  should  retain  the  services 
of  a  competent  registered  professional  engineer  to  make 
investigations  and  studies  of  the  following  items,  and, 
if  proved  necessary,  design  appropriate  remedial  works: 

1.  Determine  whether  the  dam  and  dike  should  be  raised  to 
prevent  overtopping  during  severe  floods. 

2.  Review  the  use  of  flashboards  on  the  spillway  crest  and 
determine  the  feasibility  of  either  abandoning  their  use 
altogether,  or  of  substituting  gates  which  could  be 
operated  in  anticipation  of,  or  for  management  of,  flood 
inflows . 

3.  Investigate  the  stability  of  the  gravity  dam. 
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7 . 3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 

1.  Brush  growth  on  the  earth  dike  should  be  removed 
and  controlled  on  a  regular  basis. 

2.  A  program  for  gradual  removal  of  trees  from  the 
earth  dike  should  be  adopted. 

3.  Brush  growth  in  the  riprapped  slope  in  the  right 
side  of  the  spillway  discharge  channel  should  be 
cleaned  out. 

4.  Seepage  quantity  and  clarity  in  the  spillway  outlet 
channel  should  be  monitored  periodically  during 
periods  of  high  reservoir  level  (but  without  any 
discharge  over  the  spillways),  and  at  least  once 

a  year.  The  downstream  toe  of  the  embankment 
should  be  checked  for  seepage  biannuallv. 

5.  Spalled  concrete  on  the  downstream  spillway  abutment 
and  center  dividing  walls  should  be  repaired  to 
prevent  further  deterioration. 

6.  Procedures  for  a  biennial  periodic  technical  inspection 
of  the  dam,  dike  and  appurtenant  works  should  be 
instituted . 

7.  A  formal  surveillance,  flood  warning  and  emergency 
evacuation  plan  should  be  developed. 

7.4  Alternatives 


The  only  practical  alternative  to  those  discussed  in  Para.  7. 
is  to  increase  spillway  capacity,  either  by  lengthening  the 
sill  at  Che  present  elevation,  or  by  providing  movable  gates. 
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VISUAL  INSPECTION 
PHASE  I 


Identification  No.  CT  00048  Name  of  Dam:  North  Stamford  Reservoir 

Dam 

Date  of  Inspection:  25  October  1978 

Weather:  Clear  Temperature:  60°F 

Pool  Elevation  at  Time  of  Inspection:  195 

Tailwater  Elevation  at  Time  of  Inspection:  Not  applicable 


INSPECTION  PERSONNEL 

Pasquale  E.  Corsetti  Louis  Berger  4  Assoc.,  Inc. 

Carl  J.  Hoffman  Louis  Berger  4  Assoc.,  Inc. 

Andrew  F.  Pniakowski  Louis  Berger  4  Assoc..  Inc. 

Thomas  C.  Chapter  Louis  Berger  1  Assoc.,  Inc. 

William  S.  Zoino  Goldberg  Zoino  Dunnicliff 

S  Assoc .  ,  Inc . 


Acting  Project 
Manager 

Hydraulic s  , 
Structures 

Structures 

Hydrology , 
Soils 


Soils 


Glenn  Thornhill 


OWNER'S  REPRESENTATIVE 
Stamford  Water  Ccmpanv 


Chief  Engineer 


visum,  iNsmrnoN  chkcki.ist 


Riprap  slope  protection  Max.  12  in.  rook  in  lair  condition.  Minor  local 

displacement  by  tree  p.rowtli  and  roots  penetrating 


VISUAL  INSPECTION  CHECKLIST 


Intake  structure  Flume  Lung  f roni  upstream  face  of  concrete  dam 

at  about  halt  depth.  Original  low  level  inlet 
disused  hut  serviceable. 


VISUM,  INSPECTION  CHECKLIST 


road  bridge  over  channel  400  ll.  (I/s,  below  which 
channel  boulder  strewn. 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 


Water  passages 


VISUAL  INSPECTION  CHECKLIST 


APPENDIX  B 

PLANS,  RECORDS  &  PAST  INSPECTION  REPORTS 
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New  York  License  4733 

ONNECTICUT  REGISTRATION  4 


•  STATE  V.'iTEr.  :  v  -  ' ! : s ; 


Joseph  W.  Cone 

CIVIL  ENGINEER 
124  Havemeyer  Place 
Greenwich.  Connecticut 


1  C  « m*  »SiOiJ 
2Cc!V£D 


i  •  :  - 1 


Telephone 

GREENWICH  8-21 


February  28,  1961 


Mr.  Kerwin  E.  Hupfer 
Senior  Sanitary  Engineer 
'•/a ter  Resources  Commission 

State  Office  Building  Re:  Forth  Stamford  Dam  -'-'17 

Hartford  15*  Conn.  Stamford  V.’ater  Cc. 

Dear  Mr.  Hupfer: 

On  Feb.  20,  1961,  with  Roger  C.  Brown,  I  inspected  found¬ 
ation  and  work  to  date  on  the  spillway  extension  for  she  above 
captioned  dam. 


Ledge  foundation  is  massive,  Tenerally  fine  grained  blue- 
gray  granite,  with  occasional  pinkish  pegar.ati  te  dikes  a  few 
inches  thick.  Joints,  bo  to  horizontal  and  vertical,  are  thin, 
tight,  and  roughly  at  right  angles.  I  noticed  no  wide  fault 
planes  that  mi~ht  be  water  conveying. 

Old  concrete  in  core  wall  is  of  very  good  quality. 

Enclosed  are  photographs  for  record  -ureases.  Cr.e  shows 
a  mar.  s-andin~  at  a  joint  in  the  old  core  wall  wh.-re  there  is  a 
small  leak.  It  is  proposed  to  pressure  grout  this  rock  seam, 
and  joint  in  old  concrete  after  base  concrete  has  beer,  poured. 


The  project  is  proceeding  satisfactorily 
Commission  is  involved  and  foundation  is  aoprove 
concre  te . 


ov-: 


i  o\ 


:  _  v 


Jlv'C/dr 

E.nc:  6  photos 

cc:  Mr.  Ro-er  C,  Brown 
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?Iorth  Stanford  Das 

The  Certificate  of  Approval  dated 
September  19,  1961  -,-.-as  superceded  by  the 
attached  Certificate  dated  October  2,  1961 
in  order  to  re  nova  the  incorrect  126'  cpill_. 
length.  The  original  plans  shoved  a  130' 
spill'way  with  2-2  piers,  giving  an 
effective  length  of  126' .  The  piers  were 
not  constructed,  giving  an  effective  length 
of  the  entire  130' . 


ISPi.'IN  E 


FORM  D-7 


THIS  CLTlIIFICATg  ;iT"?.cz:-ss  73 
CERTI? I  CATE  ISSITS  SErT:". "  LP.  19, 


STATE  OF  CCNNECTICUT 
MATER  RESOlOi'S  CZ\  .MISSION 
Room  317,  Stare  vi^ica  I  *U  iing 
_ Hartford,  C,nr.oc t icut _ 


CERTIFICATE  OF  APPROVAL 


Dat-_  Oct.  1,  1961 


To :  Stanford  Water  Company 

103  Sugar  Street 


Stanford,  Connecticut 


NAME  OF  STRUCTURE;  North  Stanford  Daa 


This  is  to  certify  that  the  fol lowing  construction  work: 

Lengthening  of  spillway  and  installation  of  12-inch  collapsible 

type  flashboards  at  the  subject  dsa  in  accordance  with  "as-built" 
plana  consisting  of  two  sheets  narked  M-754  and  M-683  respectively, 
certified  on  Septenber  14,  1961  to  show  the  spillway  and  flashboards 
substantially  as  constructed,  and  prepared  by  Clarence  Blair  Associates, 
Inc.,  an  approved  set  of  which  is  enclosed. 


on  your  property 


on  Rippcroan  River 


in  the  Town  (s)  of  Stanford 


for  which  construction  permit  was  Issued  December  7,  1960  has  been 
completed  to  the  satisfaction  of  this  Commission  :nd  that  such  structure 
is  approved  as  of  dote  of  this  Certificate. 


MATER  RESOURCES  COMMISSION 


Enclosure:  Plans 


Million  S.  Wise, 


Director 


Note:  The  owner  is  required  by  low  to  record  this  Certificate  in  the 
land  records  of  the  town  or  towns  in  which  the  dan,  dike  or  similar 
structure  is  located. 
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21,  19“ 


C*  --  £ 


E 3l 1 ,  President 
d  '.Veter  Cozpany 
103  Sur-.er  Street 
Sts.tfcrs,  Ce.nr.ecticut  06? 01 


Ret  North  St-nfcrd  Reservoir 
Laurel  Reservoir 
Ste.T.fcra 


1.)  M 


flO'T.e*  Ct.  BiiOWh 
JAM  CS  C.  BCACN 
FRANK  RAOAINI 


- I.ARENCI  M  BLAIR 
(l  *04  •  1*44) 


CLARENCE  BLAIR  ASSOCIATES 

Civil  and  Sanitary  Engineers 

93  WHITNEY  AVENUE 
P  o  eox  230 

NEW  HAVEN  2.  CONNECTICUT 
TEL.  777-7379 


Charles  e.  a^gup  jr. 
GORDON  BIU0C3 
JOHN  M  BRtST 
DONATO  L.  DiS  BROW 
NICHOLAS  R'PIRaS  JR 


October  28 ,  1963 


Stamford  Abater  Company 
103  Summer  Street 
Stamford,  Connecticut 


Re  :  Safety  of  Dams 


Attention;  Mr.  William  M.  Conron,  President 
Gentlemen; 

At  yo_r  request  we  have  made  inspections  of  ihs  dams  impounding  the  stor¬ 
age  reservoirs  of  your  Company. 

There  are  four  of  these  dams,  all  on  Mill  or  Rippowan  River  or  some  of  its 
tributaries.  The  four  aams  will  be  discussed  in  the  following  order. 

1.  North  Stamford 

2 .  Laurel 

3 .  Mead  Pond 

4.  Trinity  Lake 


1.  North  Stamford  Dam  is  the  most  southerly  of  the  four  dams  and 
is  located  about  3,000  feet  northerly  of  the  Merritt  Parkway.  It  was  con¬ 
structed  in  1908-1909  and  impounds  North  Stamford  Reservoir,  covering  an 
area  of  114  acres  and  having  a  total  capacity  of  512  million  gallons.  Spill¬ 
way  level  of  the  dam  is  196  feet  above  mean  high  water  in  Stamford  Harbor. 


The  easterly  portion  of  the  dam,  about  420  feet  in  length  is  a 
gravity  section  dam  of  concrete,  founded  on  a  ledge  rock,  with  a  maximum 
height  of  about  65  feet.  The  top  of  the  dam  is  four  feet  above  the  spillway 
level.  The  downstream  face  of  the  gravity  section  is  covered  by  earth  em¬ 
bankment  up  to  about  10  feet  below  the  top  of  the  dam.  From  the  westerly 
end  of  the  gravity  section  for  about  410  feet  westerly,  the  dam  is  of  earth 
embankment  with  a  heavy  concrete  corewall  founded  on  ledge  rock.  The 
earth  embankment  has  a  slope  of  one  vertical  on  two  horizontal  on  both  up¬ 
stream  and  downstream  sides,  the  upstream  side  being  covered  with  a  12 
inch  layer  of  stone  riprap. 
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Stamford  Water  Company 


October  28,  1963 


Westerly  of  the  embankment  and  corewail  section  is  the  origi¬ 
nal  spillway,  150  feet  long,  consisting  of  a  gravity  ogee  section  of  con¬ 
crete  founded  on  ledge  rock.  Maximum  height  of  the  spillway  section  is 
about  27  feet. 


Westerly  cf  the  original  spillway,  an  additional  spillway  ill 
feet  m  length  was  constructed  in  I960  and  1961.  This  is  a  gravity  over¬ 
flow  section  of  concrete  placed  on  and  over  the  original  concrete  ccrewai. 
in  this  section.  Overflew  ievei  is  the  same  as  on  the  original  spillway. 
Total  length  of  spillway  is  now  28C  feet. 


Certified  "as  built"  ciar.c  of  the  original  dam  show  that  tr.e 
design  of  the  gravity  sections  included  ample  factors  of  safety.  The  core¬ 
wall  section  used  in  the  embankment  is  unusually  heavy. 


The  spillway,  as  presently  constructed,  has  an  estimated  d:s- 
charae  capacity  of  approximately  7900  cubic  feet  per  second  at  full  depth 
of  4  feet.  The  total  drainage  area  tributary  to  this  dam  is  21.49  square 
miles,  sc  the  spillway  has  a  discharge  capacity  cf  368  cubic  feet  per 
second  per  square  miie.  The  estimated  peak  discharge  at  this  dam  during 
the  flood  of  1955,  the  flood  of  record  in  this  vicinity,  was  200  cubic  feet 
per  second  per  square  mile. 

Based  on  inspection  of  the  plans  and  of  the  structure  itself, 
it  is  my  opinion,  that  North  Stamford  Dam  is  conservatively  designed  and 
is  entirely  safe.  Seme  surface  disintegration  and  spalling  off  of  sharp 
corners  of  the  concrete  is  evident  on  the  exposed  surface  cf  the  gravity- 
section  of  the  dam.  This  surface  deterioration  is  unsightly  but  in  r.c  way 
affects  tr.e  safety  of  the  structure. 


-fcatu*l  Dam  is  hCfTfT  ol  North  BtamfercTRe agrruii  airu  ts  my. 
6(TQS~deet  southerly  of  the  New  York  State  line.  It  was  construct eci^in 
1 92 3 -iVand  impounds  Laurel  Reservoir,  covering  an  area  of  2Jj5-"acres  and 
having  a  totaT>qapacity  of  2253  million  gallons.  Spillwayube'vei  is  310  feet 
above  mean  hign^ijer  in  Stamford  Harbor. 


The  dam  is  a  ^n^vity  section  concrete  structure,  founcea  or. 
ledge  rock,  about  1680  feet  invfc«qigth  with  a  maximum  height  of  63  fee:. 
The  downstream  face  of  the  dam  is"'dQvered  with  embankment  up  to  a  level 
about  10  feet  below  the  top  of. the  darrx'-wAt  the  westerly  end  of  the  main 
dam,  there  is  a  concrete  spillway  section  TO-Qfeet  long  and  5  feet  deep. 
Maximum  height  of  the^spillway  section  is  abouNTS  feet.  Westerly  of 
the  spillway  section' there  is  about  120  iineal  feet 'nra^e  c:  gravity  section 
dam  with  embankment.  The  spillway  has  an  estimated  Tsqharge  capacity 
of  approximately  3700  cubic  feet  per  second  at  full  depth  of  "5's^et.  The 
total  drainage  area  tributary  to  Laurel  Dam  is  13.43  square  milesT^Lhe 
sgiiLUday  th»n  h'ir~  -1  d4eehergc~cgpgi  1  -  lir  nnr s  rratrit  r».»»-pnr  second  r., 


sqiiLUfliay. 
s,4fuare  rr 


mile . 
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S.  £.  MINOR  a  CO..  Inc 
CIVIL.  ENGINEERS 

161  MASON  STREET 
GREENWICH.  CONNECTICUT  06330 


October  2,  1975 


State  of  Connecticut 

Department  of  Environmental  Protection 
State  Office  Building 
Hartford,  Connecticut  06115 

Attention:  Mr.  Victor  F.  Galgowski 

Superintendent  of  Dam  Maintenance 
Water  and  Related  Resources 

)V.  1  ~  Aft  pa  A  2)  R  • 

Re  :  fcgCTtt-r  teii'.L  . i-fc  Cam 


Dear  Mr.  Galgowski: 

In  accordance  with  your  request,  we  have  examined  the  subject  dam  in  order 
to  ascertain  its  structural  soundness  and  stability.  Prior  to  our  visit 
to  the  site,  we  went  to  the  Town  Kail  offices  and  attempted  to  obtain  any 
structural  drawings  of  the  subject  installation.  We  were  advised  that  no 
plans  were  on  file  and  that  tne  Town  officials  had  no  knowledge  whatsoever 
of  the  construction  of  the  dam. 

Upon  visiting  the  site,  we  found  the  structure  to  be  a  combination  c^ncre: 
and  earthen  dam  containing  two  r.ajor^ipillways .  The  overall  length  of  the 
dam  and  spillways  is  approximately  8o,feet.  In  addition,  there-  are  two 
valve  houses  in  the  vicinity  of  the  concrete  portion  of  the  cam:  one  at 
the  end,  and  the  other  approximately  at  the  center.  Tne  concrete  portion 
the  dam  has  an  earthen  face  with  approximately  a  one  on  one  slope.  Said 
slope  is  fully  covered  with  vegetation. 

The  earchen  portion  has  a  downstream  slope  of  approximately  one  on  three, 
and  the  back  of  the  dam  is  earth  with  boulders  and  loose  riprap  at  a  slope 
of  approximately  one  on  two.  The  spillway  sections  are  approximately  125 
feet  in  length  separated  by  reinforced  concrete  cheek  vails.  Atop  e  -h 
spillway  there  are  timbers  which  can  be  used  to  adjust  the  level  of  the 
reservoir.  The  spillways  are  shaped  generally  in  accordance  with  the  typi 
section  on  the  enclosed  drawing.  Said  drawing  indicates  the  approximate 
layout  of  the  entire  structure. 


State  of  Connecticut 
Page  2 


In  the  earthen  section  there  was  no  evidence  of  leaks,  boils,  or  fissures:  a 
in  general,  the  vegetation  seens  to  be  well  maintained.  Atop  the  concrete 
section  of  the  dam  in  the  vicinity  between  the  gate  houses,  the  top  of  the 
concrete  is  badly  spalled  in  many  areas  and  should  be  pointed  up.  The  -ason 
spillways  have  several  cracks  which  also  should  be  cleaned  out  and  pointed 
up.  These  things  I  would  consider  in  normal  maintenance  and  perhaps  should 
be  taken  care  of  prior  to  the  freezing  weather  this  winter. 


In  general,  it  is  our  considered  opinion  tha t  _au re 1  Reservoir  lam/  is 
excellent  condition  and  if  maintained  as  stated  above  should  serve  t" 
community  for  many  years  to  come. 

Should  you  have  any  questions  regarding  this  report,  feel  fr  e  .cm 


Respectfully  submitted, 


S.  E.  MINOR  6.  CO.,  INC. 


Edward  F.  Ahr.eman,  Jr.,  P.E. 
Chief  Engineer 
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APPENDIX  C 
SELECTED  PHOTOGRAPHS 
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